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was determined by relating heart weight to body weight at sacrifice. Dogs in sinus rhythm 
(0) (n=5), 2 (n= 8) and 5 (n=7) weeks AV-block were compared to dogs receiving I (30 
mg/kg BID), administered one week prior to AV-block for 2 (2-1) (n=5) or 5 weeks (5-1) 
(n=5), 
Results: A non-uniform significant increase in MAPD Is present at 2 and 5 (see figure), 
at That time Torsade de Pointes-arrhythmias Are evocable. Heart weight of 0 and 2 Is 
Not different but significantly increased at 5. Irbesartan has no effect. 
Conclusions: While electrical remodeling and susceptibility to drug-induced Torsade de 
Pointas Are complete at 2 weeks AV-block; cardiac hypertrophy has but fully developed 
at 5 weeks. AT1 blockade does Not lead to prevention of structural or electrical remodel- 
ing in this model. 
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1136-114 Investigations on the Changes of Gene Expression 
Patterns in Atrial Fibrillation Tissue Using DNA 
Microarrey Techniques 
Lino-Pina Lai. Jiunn-Lee Lin, Shih-Shen Lin, Ming-Jai Su, Shoei-K Stephen Huang, 
National Taiwan University Hospital, Taipei, Taiwan, ROC, Pig Research Institute Taiwan, 
Chunan, Taiwan, ROC. 
Background DNA microarray techniques can be used to study the changes of gene 
expression in a large scale. We used this technique to investigate the changes of gene 
expression patterns in a porcine model of atrial fibrillation. 
Methods and Results Atrial fibrillation was induced by rapid right atrial pacing at 600/ 
min for 4 weeks in 6 adult pigs weighing 50-60 kg. After turning off the pacemaker, the 
pigs were observed for 2 weeks to confirm the persistence of atrial fibrillation. Another 6 
pigs with pacemaker tumed off were used as the control pigs. Total cellular RNA was iso- 
lated from the left and right atria respectively. Cy5 and Cy3 were used for labeling and 
the DNA microarray used in the present study contains 6033 genes. We found that the 
gene expression patterns of the 6 atrial fibrillation pigs were distinct from those of the 
control pigs in hierarchical analysis. We further found 118 genes with significant expres- 
sion changes in the left atrium and 79 genes in the right atrium. These included genes for 
distinct functions such as transcription factors, protein kinase and genes involved in pro- 
liferation and apoptosis pathways. We also found that the right atrium and left atrium 
were different in their gene expression pattern in both control and atrial fibrillation groups. 
Conclusions Large scale profiling of gene expression changes in atrial fibrillation was 
reported. We found distinct expression patterns in atrial fibrillation and also reported the 
genes with significant changes in the left and right atria respectively. 
11 36-115 A c u t e  E f fec ts  o f  Dronedarone on the Potassium 
Currents in Human Atrial Cel ls  
Wei Sun, Fuhua Chen, Fardard Esmailian, Jonnalagedda S. Sarma, Glenn T. Wetzel, 
Thomas S. Klitzner, Bramah N. Singh, VA Greater LA Healthcare System, Los Angeles, 
California, UCLA School of Medicine, Los Angeles, California. 
Bsckground: Drenedarone (DR), a non-iodinated benzofuran derivative structurally 
related to amiodarone, is undergoing clinical trials in atrial fibrillation. Its acute effects on 
the potassium currents in iso[atad human atrial myocytes have not been reported. 
Methods: The whole-cell patch-clamp techniques were applied in 16 atrial myocytes iso- 
lated from 3-5mm strips of right atrial tissue from 10 patients undergoing coronary 
bypass surgery. Only quiescent red-shaped cells showing clear cross striation were 
used. Major rebelarizing currents IKu r (ultrerapid delayed rectifier), Ito (transient outward), 
I K (delayed rectifier) and IK1 (inward rectifier) were measured before (control) and after 
15 minute exposure to 10pM DR. 
Results: Essential data are summarized in the Table. 
Current Test Control After DR p-Value (Paired t) 
Potential (pA/pF) (pNpF) 
[Kur (n=10) +60mV 7.6+~.0 3.8±1.4 <0.001 
IK (n=9) +60mV 5.2±2.6 3.2±1.3 <0.01 
Ito (n= 10) +50mV 15.2±4.0 12.7±4.0 <0.02 
IK1 (n=9) -120mV -3.7+~.3 -2.8±2.1 <0.001 
Conclusion: These results from the present study demonstrate that DR acutely inhibits 
transmembrene potassium currents IKu ~ TK, Ito and IK1 by 50, 39, 16, and 24% respec- 
tively, in human atrial myocytas. These data may provide direct information on the cellu- 
lar mechanisms for the actions of DR on artial arrhythmias in humans. 
1136-116 Ce l lu la r  E l e c t r o p h y s i o l o g y  Di f fers  in Swine and Human 
Ventricles 
Gui-Rong Li, Hung-Fat Tee, Chu-Pak Lau. The University of Hong Kong, HK, Hong Kong. 
Background:. Although the pig is a useful animal for the study of human heart diseases, 
and is being evaluated for xenotransplantation, little information is available in literature 
whether cellular electrophysiology is similar in pig heart to that in human. The present 
study was to compare the cellular electrophysiology in human and pig ventricular cells. 
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Methods: We used whole-ceil patch configuration to record action potentials (APe) and 
membrane currents in epicardial cells isolated from pig and human ventricles, and com- 
pared the AP morphology and related currents responsible for the phase 1 repolarization 
of the AP. 
Results: No significant difference was observed in resting membrane potential and 
action potential duration in the two types of cells. Amplitude of phase 1 of the APe was 
larger in pig (38.2 ± 2.5 mV, n = 9) than in human (25 ± 3.1 mV, n = 6) heart cells (P < 
0.01). Duration of the phase 1 lasted longer in pig (21 ± 2.1 ms) than in human (6.9 ± 1.2 
ms, P < 0.01) cardiac cells, suggesting differential ion current contributions. The Ca 2+- 
activated transient outward chloride current (Ica.c I, or Ito2) with "bell-shaped = current-volt- 
age (I.V) relation was revealed in pig epicardial cells by 300-ms steps between -40 and 
+60 mV from -50 mV, while no Ito 2 was observed in human cells. The 4-aminopyridine- 
(4-AP) sensitive K + current (Ltol) with linear I-V relation was recorded in human cells (n = 
7), but it was not detected in cells from pig heart under identical conditions (n = 9). The 
"spike and dome" of the APe was abolished by 3 mM 4-AP in human heart cells (n = 6), 
but not in pig heart cells, interestingly, the "spike and dome" in pig cardiac cells was abol- 
ished by reducing [cr]o in pig cardiac cells, and was not affected in human cardiac ceils. 
Conclusion: There is no Ito 1 in pig, and no Ito 2 in human heart cells. The 4-AP-sensitive 
Ito 1 contributes to phase 1 repolarization of human ventricular APe, whereas Ito 2 is 
responsible for the fast repolarization of pig cardiac action potential, indicating that cellu- 
lar electrophysiology is different in pig and human ventricles. 
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1137-103 Segmental Isolation of Pulmonary Veins During Atrial 
Fibrillation 
Hakan Oral, Bradley P. Knight. Hireshi Teda, Mehmet Ozaydin, Radmira Greenstein, 
Aman Chugh, Christoph Scharf, Sohail Hassan, Frank Pelosi, Jr., S. Adam Strickberger, 
Fred Morady, University of Michigan, Ann Arbo~ 
Background: Segmental isolation of pulmonary veins (PV) usually is performed during 
sinus rhythm or pacing from the coronary sinus by delivering radiofrequency energy (RF) 
at the earliest sites of activation within the PV sstia. However, in some patients, sinus 
rhythm cannot be maintained due to recurrences of atrial fibrillation (AF) during the pro- 
cedure. 
Objective: To determine the feasibility and clinical outcome of segmental PV isolation 
during AF. 
Methods: In 45 men and 13 women (mean age _+ SD = 53 _+ 12 years) with paroxysmal 
AF (duration = 6.9 ± 6.7 years; 15 + 12 episodes per month), 185 PV's were targeted for 
isolation by identification of PV potentials recorded with a decapolar Lasso catheter dur- 
ing sinus rhythm or pacing from the coronary sinus. If there were recurrences of AF 
despite antiarrhythmic therapy with ibutilide and/or amiodarone, RF energy was deliv- 
ered during AF at Lasso sites that showed rapid PV activity with exit block to the adjacent 
left atrium. RF energy was delivered at the earliest activation sites within 5 mm of the 
ostium at a maximum temperature of 52°C and a power of 35W for 45 secs. Complete 
isolation was defined as the elimination of high frequency PV potentials. 
Results: Of the 185 PV's, 15 PV's (8%) were isolated during AF. AF terminated during 
RF delivery in 4 of these 15 PV's (27%). After restoration of sinus rhythm with cardiover- 
sion, there were no recurrences of AF. The remaining PV fascicles were ablated after 
restoration of sinus rhythm. Duration of RF energy application was similar when PV's 
were isolated during AF, 20-+10 rain, or during sinus rhythm, 21_+8 min (p=0.8). After 120 
± 80 days of follow-up, AF recurred in 4 of 12 patients (33%) who had PV isolation in AF, 
and in 13 of 40 patients (30%) who had delivery of RF in sinus rhythm (p=0.8). 
Conclusions: Recurrent AF may complicate PV isolation procedures. RF delivered at 
ostial sites with a rapid PV activity and exit block to the left atrium is effective in terminat- 
ing or eliminating recurrences of AF. Apolication of RF during AF is not associated with 
additionai RF applications and is useful in patients with recurrent AF during the isolation 
procedure. 
1137-104 Epicardial Foci of Atrial Arrhythmis Apparently 
Originating in t he  Lef t  Pulmonary Veins 
Demosthenes Katritsis. Eleftherios Giazitzoglou, Socrates Korovesis, George Paxinss, 
John Ioannidis, Constantine E. Anagnostopoulos, John Camm, Athens Euroclinic, 
Athens, Greece, SL George's Hospital Medical School, London, United Kingdom. 
Background: Connections between left atrium, pulmonary veins (PV) and coronary sinus 
(CS) can be identified epicardially, through the CS or following a pericardiocentesis, by 
recording specific potentials that may be related to paroxysmal atrial fibrillation (PAF), 
The prevalence of such epicardial, atrial fibrillation (AF)-inducing loci is unknown. 
Methods: Forty patients (pts), aged 48±12 years, subjected to catheter ablation for par- 
oxysmal AF, were studied by means of epicardial mapping through the distal, superopos- 
terior CS. Arrhythmogenic loci were identified by recording specific potentials during 
sinus rhythm or proximal CS pacing and/or by demonstrating consistent triggering of 
atrial ectopics or tachyarrhythmia. 
Results: In 19 pts at least one consistent arrhythmia focus was endocardially mapped to 
originate in the left superior (LSPV) or inferior PV (LIPV). Catheterization of distal CS in 
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order to approach the ostium of LSPV was feasible in t 4 out of 19 pts with AF originating 
in LSPV (11 pts) or LIPV (3 pts) according to endocardial mapping criteda. Epicardial 
mapping revealed 6 arrhythmia-inducing foci with recordable potentials, In 2 pts, the epi- 
cardial ligament of Marshall area was the sole focus of atrial fibrillation with etectrograms 
cleady preceding those recorded at the os of the LSPV by 60 and 34 msec, respectively. 
Conclusion: In patients with paroxysmal atrial fibrillation (PAF) apparently originating 
from LSPV or LIPV, detailed epicardial mapping through the distal CS might identify pos- 
sible epicardial location of tile arrhythmogenic focus. 
1137-105 S t e r o i d s  end  A n t l o x l d e n t  Drugs Are Equa l l y  E f fec t i ve  In 
Preventing Late Extension of Radlofrequsncy Ablation 
Lesions: Do Multiple Mechanisms Play a Role In This 
Phenomenon? 
Guilherme Fenelon. Angelo de Paola, Oswaldo More, Ivonete Barbosa, Eduardo 
Katchbudan, Marcello Franco, Paulista School of Medicine, S~o Paulo, Brazil. 
Background: Delayed effects of radiofraquency (RF) may occur, particularly as late atd- 
oventricular block, but their mechanisms are unknown. We recently demonstrated that 
combined therapy with steroids and antioxidants (allopudnol and verapamil) prevents 
late extension of RF lesions. To further characterize the mechanisms involved in this phe- 
nomenon, we compared the effects of anti-inflammatory and antioxidant drugs on the 
healing of RF-inducad histological and ultrastructural (US) abnormalities. 
Methods: Temperature-controlled RF lesions (70°C/60 s) were created in the right ven- 
tricular endocardium of 13 dogs (15-25 Kg) with standard techniques. Lesion size, histo- 
logical and US characteristics in 3 zones extending from the visible pathologic lesion 
border, namely, A (0-3 ram); B (3-6 ram) and C (6-9 ram), were assessed at 30 days. 
Dogs were divided into 3 groups: group 1 (n=7) receiving combined therapy with allopu- 
dnol (400rag po 24 and 2 hours before RF); verapamil (200 mg/Kg iv 15 rain before and 
after RF); hydrocortisone (10 mg/Kg iv after RF) and prednisone (20 mg po for 29 days); 
group 2 (n=3) receiving allopudnol and verapamil; and group 3 (n=3) receiving hydrocor- 
tisone and prednisone. 
Results: Lesion size was similar in all groups, but pathological analysis revealed that 
healing was delayed in the groups receiving steroids. In all groups, significant abnormali- 
ties of the plasma membrane, gap junctions, mitochondda, sarcomeras and nucleus 
were noted in zone A. However, the extent of US injury and collagen proliferation was 
slightly less in group 1~ In zone B, minor abnormalities were consistently noted in groups 
2 and 3 but this region was normal in 5/7 (71%) dogs from group 1. Zone C was normal in 
all groups. 
Conclusion: Anti-inflammatory and antioxidant drugs are equally effective in limiting late 
extension of RF lesions. Further, combined therapy with these agents seems to exert an 
additive effect. These findings suggest that different mechanisms of action may be 
responsible for the delayed myocardial effects of RF ablation. 
1137-117 C i r c u m f e r e n t i a l  U l t r a s o u n d  A b l a t i o n  of Pulmonary Vein  
Oat ia :  R e l a t i o n s h i p  B e t w e e n  A b l a t i o n  T i m e  and Lesion 
Formation 
Koii Azeoami, Mauricio S. Arroda, Robert Anders, Zhong Wang, Martin Burke, Albert Lin, 
Vijendra Swarop, David J. Wilber, University of Chicago, Chicago, Illinois. 
Animal and clinical studies have used ultrasound (US) for ablation and electrical isolation 
of PVs. US has been applied for 120-240 sac. We evaluated the effect of US application 
times on US lesion formation. Methods: In 12 dogs, intracardiac echocardiography (Acu- 
son) and PV angiography were obtained to assess PV dimensions before and after abla- 
tion. An I f  .5Fr catheter with a disfpl balloon/transducer (Atrionix) was advanced into the 
right superior PV for a single US application targeting 65°C. Groups of 3 animals each 
received US application for 30 sac Group I, 60 sec Group II, 120 sec Group III, and 240 
sac Group IV. The animals were sacdficad 6-13 weeks post procedure. Results: 
Group Max Power (W) Total Energy (J) % Circumferential Transmural (Y/N) 
I 41 +2  1224+68 13±18 Y 
II 39 + 6 2191 ± 427 73 ± 31 Y 
III 43 ± t 4689 :t: 684 88 ± 4 Y 
IV 37 ± 2 7967 _+ 1040 100 ± 0 Y 
PV branching and short application time accounted for incomplete lesions. One animal in 
Group 3 and one in Group 1 exhibited PV stenosis of 59% and 100%, respectively. In 
these 2 animals, cartilagenous metaplasia (possibly species-related response to 
mechanical trauma and at times to ablation) likely caused the stenosis. Cartilagenous 
metaplasia was also present in 6 other animals at sites prone to trauma such as the tran- 
septal puncture site and left atdal appendage. The right phrenic nerve was damaged in 3 
dogs likely due to a relatively distal ablation site. Concluelons: Longer US application is 
associated with circumferential lesion. PV branching" may limit lesion ciroumferentiality. 
PV stenosis is more likely a result of mechanical trauma than US application time. Proxi- 
mal ablation and PV pacing may avoid injury to the phrenic nerve. 
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1137-118 Rsdiofrequency Ablation of Suprsventricular 
Techycerdla Using an Ultrasound-Based Navigational 
System and a Cooled Ablation Catheter 
~ ,  Thomas Wannenburg, Tony W. Simmons, Pihua Fang, Nancy L 
Radtka, Craig Heddck, Karthik Ramaswamy, Wesley K. Haisty, Jr., Wake Forest 
University School of Medicine, Winston-Salem, North Carolina. 
A novel mappping system (RPM, Cardiac Pathways) has been developed as an aid for 
mapping and catheter ablation. This system uses ultrasonic signals generated between 
small crystals placed on two reference catheters and a mapping/ablation catheter (Chilli, 
Cardiac Pathways) to determine the three-dimensional location of the mapping catheter 
in the ultrasonic field. It can be used to generate electro-anatomic activation maps to 
guide and precisely localize ablation sites. We used this system for electro-anatomic 
mapping in 24 patients (pts) with supraventricular tachycardia including atrial flutter (AFL) 
in 9,  AV nodal reentry (AVNRT) in 7,  an accessory pathway(AP) in 10, and ectopic atrial 
tachycardia (EAT) in 1 pt. In 3 pts two tachycardias were approached ,during the proce- 
dure ( AVNRT and AFL in 1 pt, AP and AVNRT in 1 pt, EAT and AFL in 1 patient). Pts 
ages ranged 10-77 years (mean = 44) and 11 pts were female. The mapping system was 
used to generate electro-anatomic maps of the right atrium during coronary sinus pacing 
in patients with AVNRT and AFL. Energy was applied along the inferior border of the tri- 
angle of Koch for AVNRT and along the cavo-tdcuspid isthmus for AFL. In pts with APs, 
activation over the AP was mapped during sinus rhythm (pre-excltation), ventdcular pac- 
ing, or induced tachycardia. Energy was delivered at sites of early activation along the td- 
cuspid annulus in 3 pts and along the mitral annulus ( in the left atrium) in 7 pts. The dght 
atrium was mapped during EAT in one pt and sites of early activation were targeted. 
Cooled ablation was used in all of the pts except those with AVNRT in who temperature 
monitoring without irrigation was used. All pts had successful ablation without recurrence 
of the targeted arrhythmia during 1-10 months ( mean = 5 ) of follow-up. There were no 
complications noted. Concluelone: This new navigationa~ tool can be used in a wide 
variety of clinical supraventricular tachycardias. It allows use of an internally irrigated 
(cooled) electrode. Accurate localization of ablation lesions combined with super-imposi- 
tion of the lesions on an electro-anatomic map facilitates treatment of arrhythmias which 
are amenable to anatomically-placed ablation lesions. 
1137-119 Lesions Produced with Rsdiofrequency A b l a t i o n  
Ca the te r s  in  an  E x p e r i m e n t a l  I n -V lvo  Model Using t he  
Low-Energy-Msesurement Method. Prediction o f  L e s i o n  
S ize  
Jose G. Rebollo, Antonio Hernandez-Madrid. Anibal Rodriguez, Lucas Cano, GonzaFo 
Pe~a, Detelina Savova, Asuncion Camino, Manuel G. Bueno, Jose M. Cano, 
Concepcion Moro, Ramon y Cajal Hospital, Madrid, Spain, Alcala Universi~ Madrid, 
Spain. 
Background: The influence on size of radiofrequency (RF) ablation lesions depending on 
the electrode-tissue contact is well established. This study was designed to compare the 
size of the lesions created with an 8-mm tip radiofrequency catheter ablation dudng tem- 
perature controlled mode, performing a low energy measurement (LEM) just before the 
application or not. 
Methods: The study was performed in 10 animals, in an experimental model in vivo (pigs, 
25-52 Kgs). 40 radiofraquency lesions were produced, with temperature mode control, 
70°C target temperature and maximum power (100 watts). 20 lesions were created in the 
atrium and 20 in the ventdcle. The contact force was intended to be optimal in each 
place, with stable electrograms and optimal fluoroscopic appearance. Then, the LEM 
was measured (0.6 watts-15 seconds) and a radiofrequency pulse applied (60 seconds), 
independently of the LEM measured. After 7 days, the pig was sacrified and the heart 
evaluated. 
Results: The delivery of the LEM resulted in a dse of temperature of 0.78±0.41°C 
(1.1 ±0.2 in the ventricle and 0.5±0.2 in the atrium). The tip temperature was 57±3°C. The 
lesion size was measured histologically. The mean volume of the lesions produced was 
346±110 ram3, 430±123 in the ventricle and 170±75 in the atrium. The mean lesion 
depth was 7±2 ram. Lesions produced with a LEM>0.5 had a mean volume of 570 mm3. 
There was no cratering in any of our lesions. 50% of the lesions produced after a LEM > 
0.6 were transmural and 0 (0%) of those created with a LEM <0.2. The depth of the 
lesion was also significantly different, being 2±3 mm with LEM 0.6. There was an excel- 
lent correlation between the LEM obtained before the application and the size of the 
lesion created (r=0.92 and p<0.01). 
Conclusion: The LEM is a poweful predictor of the lesion size after a single radiofre- 
quency pulse. Lesions created with 8-mm catheters and LEM>0.6 were significantly 
greater than those created with a LEM>0.2, independently of the classical criteria of fluo- 
roscopy and electrogram stability. This insuficcient heating of the target tissue may 
explain some lengthy radiofrequency ablation procedures. The use of the LEM will 
improve the clinical efficacy and safety of catheter ablation. 
1137-120 C l r c u m f e r e n U e l  CS OS A b l a t i o n :  E f fec t  o n  In tere t r ia l  
Conduction 
Peter oft. Ding Sheng He, Russ Collins, Frank L Marcus, Dave MacAdam, Mike Bosnos, 
Gary Flawaell, University of Arizona, Server Heart Center, Tucson, Arizona. 
Background: Catheter ablation techniques for treatment of atrial fibdUation (AF) are being 
explored. AF maintenance depends, in part, on inter-atrial conduction. The coronary 
sinus (CS) musculature has been shown to be an important inter-atdal conduction path- 
way. 
Hypotheel$: Radiofraquency (RF) energy ablation, using a novel MESH catheter can 
create circular ablation lesions at the CS os, altering inter-atrial conduction. 
Methods: Under fluoroscopic guidance a multi-polar electrode catheter was placed in 
the CS of dogs. The activation sequence was assessed during low right atrial (LRA) pac- 
